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@ Auf K6rp*rcehan ancpf«eh«ndM Mlkmfon 

<g) Bal alnam auf KArperectwU wirtcandM MBuofon (t-IO) . 
das bn weasntGohaft aus ainar MlkrafonltapMl (1), atnar 
kArparaaMgan Mambntip (5), atnam dar kfirpaiMiltgan 
Mambrana (f) luehgaachaltalwn Wandlai'. mh odar ohna 
VeratMcar (2)/lmpedanxwandler (8) ImteM ward an tfia ¥0n 
dar kftrpaiaaidBan M awib ra ne (B) aufgafangenafl Satiwrin- 
oungen, dia von dan SpruMautan arzaugt \MBrden, an aina 
dar JcArpanaidgan Mambrana (6) naohgaachaltatB Plana ($} 
waitargalwltat. In diata Ptaoa (6) let aln piazoaiaKtrtsofMr 
Rasartator (7) intagriart. dar ubar dia PUtta (6) in Wlrtvarbin* 
dung mit alnam tut dar Membra na (6) hfaiauaragandan 
Zspftn (6a) itaht Die Ptatta (6) ist «o kanzipiart und Qbar 
•Inan Ping (A) ufwl laolatlonvUrpar (J) to waranltaft daR dU 
hohaa Pf«iQttanft6na aua dan Bpraehtautan. dia abian UalnaA 
Antail dat ganian S p a fcJtf uma ausmichw. im!Siniia ainar 

a* zugt wrafdan. 
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tdul) totprecheadM Mtkrofoa genlfi Ohtsbf 
PttesttsonidB 1 Oder T Mikrefooe diesef 
nod ant der US-PS 4591666 bnr. tut dc 
2 31 1 416 bekumt. Die Grfiadung beorim lUGb 
WQfkdusf dertrdger MDcrofbnt. 
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Bd H6r-Spr«cb-Otrtaturen wird db — . 

xmA bektnntgmniaMin Su&d der Tedudk n ehrht 
Qdi duRh dynamische llnnkompcosieite Mikr^»"« 
fteiit Dies blDgl im wcscoUishca damlt sus&n 
tfen MOcrofooe mU t l enre i le emeo goten 

ffluuigrad fegeo UiB|tbaQUC^i>s^ ^ 
ten vsrnOseiw tad diB die Wlcdergtbe der Si 
htaaldidlob KUt«Gli«nkien «ad Klugiub* 
hyff Qn«Hti^[rtti^errclitf hatPtewiUiittu^^ 
dal tttzt MIkfa voru^ daB ^ Handbabtn^ 
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Mlkrofooe oadi dea to ikb cngtolerierten B4 
vonGfariftoi getcUelit ladasen. B«gt «rf;;T- - 
dafi da nkber ah Mlkrafoohatier dtencndcr V( tbai 
Berddi der MnadOffininf ddk venddeden^ 
rendei' w e Ue nfcanndenavteKacfairteni^ 
•ins un&bdingbartt Bedtnftm^ daB <fie 
ddiUfUdie von lotdten HQfunlttehi trd w**^ 
Im liefate ^BeierTtaifltthe ift limner wieder der Vaiucb 
umerflonmen woidea Uergegen ndtteU dncr 
pertdiall wiHccndeo Mikrofoos AfahOfe xu 
Beim Batatx von zsm Stand der Tedinik ~ 
Kahlkopbnitaofoaea 1st izidesieo xu ' 

daB dtete bcrdts auf Orund Ihret W , 

«OflkbdesAuffanfaderSmddame,nicht — . 
hlltnine voifinden ktanea: Bctraditet man die QuatiUlt 
der Spnddaote ab Kehlkopt llfit Bdi lekht f 
dad der nitdenB Antd) der dort freigesemea 
her PkvraieiaeB bloB 20% des faxven Spekti 
madit: der AnieU der Tope Oder Frequenzci 
demgcgeoflber ca. 80«»b, was fOr doe ^ 
Wiedergabe der Spraddaute jnmidut 
koount hfaixu, daB die physiologisdie f _ ^ 
KchJkopt audi bd oonnalcr Spr«eh*tirke; 
rlmdiaDtdle venniadit Zwar wud der ~ 

df) sowot timgewasddt daB daraut durdi 

scfac Umtorxauns doc khutgpoMBkg unm. 
Sdmme entstetat die aber vod der Klangfai^ t 
mer ooch ruffimtotftr autflUt, deiu b ct a nnt l iy 
die SdduBmoddUenmg der Sdinnw I 
bikiandM Oraagaa (Zunge. Uppeiv 

aensegei Zlfaoe etcjljewdb auf Cr 

lea Betdiafreahot aoldter Organe. was dann 
untertdieidbaren StizninUang fOhrt Die bii 
ktimte«wardenan.auf KArpciidian ansprcdiw»«<»* 
kiofo&^vcnxtfgeDfaieridditnlnedenstdlefU eAbhIlfe 
zn tohaffen, wtshalb der Ebsatz von » J"*^-^^****** 
nadi wte vor sdno Bereehdgung hat 

Iffl Udita i&Bter Sachlage 1st Id der DE-PS p 
der Vondila betchittbea, du AuSangeo dc- 
lante anderwddg vwffunahmiwn Mhteb Elasa aea _ 
an ddi vohiadaOseD Tauchspulengradicnten nkrofi 
wild der Aboafameoit der SpnddaQteio<fie'' — 
des KktofdeokkiKMbeBS vericgt DteK . 
geht ¥aa der Oberiegong aus, die SpraddautJ 
lufaam «o da UkperKbaBmftStg greBtm6)|Bdi 
BoddUen vcrilegeiL Zwar llBt ' ' 
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Klangfaite der wtedergegebencn Spraddante doe 
QualitItfverhetsenii«crdmuidtsiavdeA«pUBt 
dc» bkr vorg CKh laganaa MOvofdns fat mdrt sulMst 
wcgen tdner voluodnSscn Ausgestalnmg sowie wegea 
5 der immer nod) unerreiditen Qoalhltsvontdhiiig auf 
Sdte des Bcnutsen oidit fan ervOnsditeD Masse eolelt 

wordcsw 

Du aui der dttgaogi genanatca US-PS 4 666 bc< 
h^n^m KAipendiall-Mikrof 00 cntbllt ab Wandler one 
10 Ptattcdie dMn mtegrfcrten picdd'eteBdiea Re^ 
tor tiitfwwt und an vm^enen dkkreten Stdteo di- 
rekt Oder tn^rektidt der MikiofbnkipidTCitaid^ 
und ESosdodtte nahe den Verbtodnngntrilrm «)fwdsL 
Diese Efakschiutte ftad to aosgebSldet daB seh do iHge- 
19 main S-ldnid8csBax»derYtbt,deBeDinittkrer Tell den 
Resonator trlgt und detten gcfeofiberiUceode Endeo 
an xwd dlagocua gcgenia>er&geBdea Pl^^ 
krofoakapsd bdes^ and. Eridlrter Zw«dc dteKT Oe- 
•taltinc lit et. die wfaknme Ume der to gesflbaffcneo 
n McnAna lu vergrtfiem and dadurcb ihra E^gcnreso- 
Buafrvtfoeas berabsttseMx Atis der US-PS 2 31 1 416^ 
die ebeofaOs bcxdta dngaap erwifam wonK ist ea b»- 
Amtt n*>>4i««i^«fiK -defctri»diea Waatt cr ib todok- 
donsnrate attgubMen und seine tdiwhigeade Ugo* 
25 rung duids iwd paraOele kr d s r uo d e Plattea oder 
Sdsdbea zu reaUderav die fiber ifaxen gesamten Un- 
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fan< swiKben fliddg a ...ii|i n — « — - — — — - 
tmd. Von (fiesem umfan^rand ZU dem den Wandler 
hslienden MIttdtdl fOhroi bd jcder dieser Plattea drd 
30 ipcirtienihnBrhe Anne, die jcdoch ofcAt ratfial so^ot 
gevundea verlaufen* um ifare Nihe andd nnit we Flexl- 
bilitit dergesaaiten Hattarmgxu vcqfiOBenL 

Es wmde gdunden, daB bd aOea diesen bekatustea 
ICSrpertdiaDQiikrofoaea der Abstaad nrisdiea StBrn- 
ss gnal und NuuslgnaJ bd der Wlcdcrgabe von aufgcfan- 
genen Spraddauicn aldit bdrtodlgcad iat. Wle wchcr 
untsn nodi autf Qfarlicfaer besduiebnwir^ glbt ts 
Berden) luditdlige; btsher nkht bcbemebbare Sefawfn- 
, gimgea. die tidi nit groBer. ffir die aukrofbnmiBige 
40 ObertraxuBS Da«btcm«cr Energi* aaslaog dtn Sdresei- 
ten der ds Khwtageade Hdterung vcrwendeten Platte 
rortpflanzcn (ObeifUdien-tJbertrafuag) uad ^ Ober- 
traguag der Spraddaace beeiatrldtigea die w» kAr- 
par«>itig«a SdiaBatifnehmer her empf aagea wexdetV 

Aufgabe der Erfiadung uad LBsuag 

Bt irt aomh die Auffabe der vof&ffeaden ErfiadlotA 
bd deem Mikiofon der hlcr bdiaaddten Gattcni dea 
so Abstaad xwiicben StBrdgnal uad Nut»lgnal bd der 
Wiedeigabe voa aufgefangaaen Spnddautea xu max!' 
mSeren. uater clddoddger Anisrtistnmg van Schaliia- 
terf erttiizeo aus den Umgebmgsgertusdiea. Die erlto- 
dungtgemlBen Merkmale xur LBsuag £escr Aofgabe 
55 jind im Paieatansprudi I bxw.lm Patentansprudi 2 p- 
kennadduKt. VorteOhafte Ausfcttahangcn und wei- 
terbBdnngea der Erftadong, sowte dne Verwttduag er- 
fjodungsgemlBcr MikrofdiMSp dnd la des oadtgeordae- 
ten PatsntaasprddienS bb 6 besdiridie& 
io Der Brfiaduag Hegt db Erkenntzns zugnmde^ daB 
nun die oben erwlbnten Beelnixfditlguagen der 
Sehwiagungtflbertraguag venaeldea kano. todem man 
dae Drdpunkt-Fbdeniag fOr £e sdiwingeode Platte 
vordefat uad dabd darauf adrtet daB (fie drd Ffade- 
(s rungspunku mOgfidist die BdDca daes g WlfhylHgy 

Didecb UkUn. Es w«tk ttlfflUl 6fttBBt dlB m. 
Neotralisietvag der owttotafi m ebon ^^^^ 
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geiuuer die dra FvaaningsffOBki* cinem 
DrciiBok fuhdooQunen. 

Eb wtttersr Voitdl dcr Erfindung 1st die 
MinUturiiieniRg des KCbofoiii; die tdae 
dunsimSglkfakeiten cmtchridend zo 

Um den Graadsedankeo der 
suog uod fomit deren Qutfidt bencr zo 
es hUfrdefa teia. dnJce Gcdiaken cur 
Schwti^pmgiabertnganff bei 
ausxufttfaren: 

Auf KArpencfaaQ wirkende Mikrofone, dii 
mch do Aaskufes det lochbogent (tfcus 
Oder im Bcrekfa do Oeienkforttttzes 
Kiefemtes (prooenat oondyUrii m i nrfih i il i j 
siiid» venBAfcn cioo , 

be der dort isff efuicnen SpndiUute si 
denn tee Afanahme betrifft SpTttdUtttte, die 
MusdiKUde ntmmen, I'py^"* cinv Umgebi 
Stsnroe farbUufinl&If amfefennt 1st mid 
dun Ober dco tcfaldebdtifeB OehOfsaof 2 
Kaoehen dcs OcbQrffuwes (<» tympanicom; 
dessen Bcrctefa stefa such der AusUuf dc» 
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und, aaefa unteo aaschlififittut der Gelenkfiuiutz det 
luf iteSgeaden Kief enstei befinden. 
te tteUen fOr dn tuf KArpertduU 
krofoa ein Opdmum dar« Wird dicsc Kenai 
dem erfittdiittfsceml0en Miknrfoo gepaut, 
daraus der weaendicfae Vortefl der Eiflodung, 
xu lebea bi, daB eine Anhebuag des Frequenzg^nges 
Sprechbereicb fettzusttUco in wdehe ccae 
Verbctsemog der Wiedergabe bewirkt, deii 
mehr an bohen Ton fr equcnaen bevorxugt wi 
die Priseaz der Sprtcbe deutficfa aahebt Dure i 
findung wifd ifw""* daiadcstau die Wt«der] i 
titit ebiet Uppenmikrofoni erreidit, insowei > 
defen FrequenztAae uiid nasalea Durchsctzi 
SpT«d)Uute twgcBlttst, rt»p. usvierdr^kki wi 
der verhlltnttmi&ig immer ooeh kleine Aatetl 
Fye<|uenzxdiiCB, aus obengenajintea Grilnde s. 
muiginilfllg nTii?ff nvT** 

Die Vorteile der Erfindung bebcneioen _ 
UrtpruB^ der to engsten Zuf emmanhang mlt 
btukonzepoos dcs Erfindungsgcgaistuide 
steht: So Qbertrigt der piezoelelctrische ilesa 
in aaaleger Weite dat Induktiottelemeat 
Schwinsuagen auf den Verstiyker. die trmnsvknal 
die Platti auftreffen. Wihrend der pisxoelekirifche 
sonstor in die vorzugiweise tut dncm m 
W#rk«Mf hMt*1i#fiii^ Piatt* lnt»gri#rt In. i«t 

tioataltmtnt dieier Pktta ia einen fi«witcea 
nachgesehaltet Zur Plane t elbit ist si ugeq, 
parallel zu etner vorgeltgcrten kArpertettigen 
ne liegt und gegenOber einer niassenbUdender 
lung vofzttgtwdte eine Dreipunkt-Fixierung 
Sonach vennOgen Scfawingungen. die auBerhilp der 
nanntea Ebene auf das Mikrofon aaftreffea 
ler niokt zu beaufsdiUgen, wobei emc vormi 
einem SQikoamateria] bastehende IsoUening 1 
SOuJlinterf crenzen zu nautraliiiere& vemtag. 

tn diesem Zuiammenhang tel auf £e gei 
Form der erwlhnten Platte towie auf die in dieter PUt- 
te. und wirkuagsmifilg auf die Wandler. sti 

physOulbcfasD Vof^^ange hin^vwicwa: Dac 

fUcbenhaftenden iVhallgrhff dnd sebwingende 
braaeaiindPlatteB.Zwiscbendieseabestehtdc rglwbg 
Umerschied wie iwischea «in«r Sahe vad «i» 
Eine Membnne In pbyiflciUscli bccncfaiBt di 
nei fUcheahaftes Oebilde, daB sie oner Vcrbiq uag 
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nen Widcntand tcistct alio kcincn Widentand mehr 
enigegensetzt; bo kanu dahcr ntcGhanitcbe Schwinguo* 
gen nur aosfOhren, wenn sie dusch eine toBere Kraft 
straff getpaam wlrd. wie dies beitplebweise bei elner 
Tromme] der ist Im Gegensatz dazu besitxt eine 
Ptaite» inifolge Ihrer gegcnOber eincr Meffibraits gr&Se- 
rea Di^ so viel Biegoa^lastizitit, daB sle ohne IuBe> 
re Krtfte daitisdie Scfawingungen antfOhren kaniL Voo 
Bedeutung bd der Mesira Betrachtnng sind dabd frd* 
10 Ucfa our die TrtnsverMLchwingttngcn, aucb Btcgungs* 
ichwingungen gcnannt. die die Platte in Sdiwiagung 
bringen. An tidi brindite eine Platte dcsinacb gar aicht 
fuden zn werdtfli am die erwHaschtea IMrfcungen zu 
eotfeltca Durdi die WaU ciocr bcstimnitca gcomctrf* 
sdien Fbna dcr Platte eofvie durcfa vorg ege b ene Anzahl 
und Ort der Fadeningspunktc zwlsdieo Platte und Au- 
Bengebiuse llBt sidi indessen das KlaogUki dner mil 
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ibstand 
diese 
) fembri' 
UmhfU' 
LufweisL 

Wand- 



sfhrtriftirt vertsdem. Demnidwdie gewibhe gcometri- 
20 ache Fonn der Wane and deren Fbdenmgrirnnstffta^ 
sbd voniebmlicb ein Mafl dafOr. wie rcgdmtBig die 
lawgfiguna wufalka. Durdi Ciinrirfcimg auf dieae Va- 
riablen Ufit ddi gewiditig das Klinghflri verlndem, 
d tu damit kOnnen die relativtn Antdle aa hobea nad 

39 tiefea Tteen versdioben werdea Eine Anbebung des 
rdatnr Udncn Anteali an boboa T^acn bd einem auf 
KOrperKhali wirkendea Mikrofon, gepaart tnit einem 
regelm&Sigen Klangbild, UBt sidi anhand einer Platte 
erzielen, die vorzu^eise iHber drd am Umfang regd- 

90 miflig vcncilte Flzierpqnlcte mh dem miffiafihilrtftndea 
Kdrper da Mibofons verankert ist Die Knotealioiea 
der Klangfigur bd dieter FixierungBajt Ulden eine re- 
gdmlfiig auf Obersdiwiogungcn getriiiunte Kiaogfigur. 

tDftbd ist zu beredeiiciitisv^dmS d«r eptfanale MhaUml- 
fiige Ventlndiguagsbercidi sidi zwisdten 
300-3000 Hz bewegt Dandt das aas den Transvcrsd- 
sdbwmgungcn entstchendt KlangbM, das wegea del 
Abnahmaortai der Spracfalaute nsdi wie vor mit dnem 
reladv groBea Anteil an tief en Frequcnzt5nen diarakte- 

40 risiert is^ debt zu dumpf aasfIUt» dergestait, daB eine 
nasaJe ObertragungiUute die Folge wire, wird die £r- 
r«!gharkdl der Plftite dureh entsprcdiende Eiiuchnitte 
erbfiht wobd diese Einsdmitte lidi gut durdi ifare Va- 
rierbarkdt als Korrektiv gegenOber den Variablea der 

4S Platte und derea Umfeid eignen. Diese Variablea ttam- 
men sowofal von den pbyiikalitdien Bigenicfaaften alt 
audi von der geometriidien Form der jeweiligen Platte. 
Femer wird der "Feak-PoiolT ( - HAchster Amplitudcn- 
w*rt in AVKlagigkMt dmr Pr*qu«iia) *uob v<m der Aa 

50 zahlundvom(>tderrodenui8Spuaktezwitd)ennatte 
und Umiiallung des KGkrofons bceinflusst Selbst die 
Meage und die Qualittt dcr zum Einsatz gdegendcn 
Isolstionsmaste im Mikrofon wirkt sidi diesbezfl^id) 
auL Dieie Variablen entfdten aucb per se eine groBe 

35 WMcungtdenndieangettrebteMidaturisierungdfser- 
rindungagemlBen Gcgeastandes UBt mir daie klebc 
Platte zi^ deren minimalste Didce onter Umztinden dn 
unprapordoaales Verfasltnii zo der v org egebeaea fli- 
ehenmlBigen Auidehnnng crgeben kaniL 

eo Wai lomit dlenfalls durdi dnen aktivcn Klangregteri 
mit teinen Naditeilen am pititrHchen Plat^cdaif und 
an ZttSitzQdier Stromkoniumation. bewerkstelUgt wer- 
den kauo, lIDx doh nun obu alldn pasdv <turcla die erfln- 
duagsgcmiBe Amgestdtung des Mlkrofoas enielea. 

6S Mit der Eifindtmg UBi ddi zndera eine substaotieOe- 
WirkuB|i|ridverbesieniqgUidGbdkb Klaii|fkrb» dar 
Qbertrageodea ^radilittte bdn Qmtt dei cffiS" 
dungsgontBen Ocgeastaades ab Kdilkopfinikrafoo er* 
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chig tut wobd dk fcftnicitife roicnttit dieser bddea 
1^ dogebcfld unter der BMehrdbttSf VQO Fig. 2 be- 
luuiddt wild Aiif dia Phtts ^ uiMl denmidi ujf on doit 
intefrierten paaDdektrlschiin lUnaator 7. crfblgt 
s denmacb doe tdnrerpunkifSRinte Beautefalcfang 
dnreh Sdiwinfusxea die voo der Memfaraoe 5 aufg C" 
itnztn wcrdeiL Die imcfricraaf dfit piaoMazlschen 
Resonator 7 In & PUttc 6 st ao vorausehes, daft der 
Sofawerpifflkte beider EUnente dtaidtGfc iBSi^^ 
10 )eo,woBdt(ewihrldstetlft,dt0derRaooator7auch 
nur ptmkttrtii ilctivlert wlrtL Der Zwtschenrtns 4, der 
tk lYtfer der Platte 6 und des Resooators 7 dient, Ut 
idncncta tn dca jMAmiSwakOtf^ 3 r in ^f Uiwn , dvs«> 
ttah, difi der piezodektrisdtc Resonator 7, nut Ainnah- 
15 niedermembrtnseMgeDFUciie.aIlKtiSKgcsenUm^ 
buQgigwIuscfae iso&ert lit AU I^pfuafs- 
tkmt-Matnlal kana btSMfHidtnrtht dne SSSkocmust 
zor Anwenduns gelugctv ^ in dea frdco Rasa swi- 
ichan Aafiaiflii±c do ZwiidKisiagva 4 uad Iniicnfli' 



Wdtm vortdlhtftft uad nneokmlfin WeitfibBduo- 
gen und VcrweBdun|tti<dor wfliidung<ttTniBgi Anffar 
bcnl9tunf sind in oen Obliges AmprOtihen ickean* 

ze'ichncL 

Im fol^enden wird anbaad der 74BWminif AutfOb- 
nmpbehpida der Erfindoaf mher erUuten AUe fOr 
du unmittelbare Ventlndnii d«r Erfmdnnf nkbt erfor* 
derUdieo Bemente find f6rtge)atse& ta den ve rsohiede- 
nenFigiirenttndglekbeElemcnteiewcib inh^englei- 
dico BoxugBcidiep veiteheiL 

Kline DCSCDRiDuiit der nguren 

Eszeigt 

Fig. 1 cmaufKArperKfaaDwMceodesMIkroIoiv 
ng. 2 ebe Atttkht det MDorofoai g«mlB F1» U ent> 
ImgdvSdmxttebene UrU, insbeaoodere dse Form der 

putt^ 

FI1.S eine ohneitig trigbare HaNSprecb-Oamitur » efae det Aufieqgehlnae 1 ahg^gonea werdea kana. In 

dcaVentiitcr2btderImp«IanzwandIff9latagricrx. 



wobd (Benr Cbar die Uittmg g spumuagnalfiig mh 
dcm pknekktriacbaa RAtoDator 7 varbondca be KMa 
rwd I f^yT f ffp^" "*" ESemente tngea dam bei, ifie Wb^ 

rnf ftyf« Plnftpg™^ v«« KflfpefidwrfwgttnfBn quaSta- 
tiv Bu acbSbcik Im tisnbien nfanmt der ImpedaaswHBd' 
ler 9 eine Impadanzanpamag ea cia aHmrftllt nachge* 
idultettt F^mkgerit wibr, dat Ober dts Kabd 10 nut 



F|^4tlBaahmitfgfiragbai«HBr<3«raitur. 

nwiTimUmin lUii Aiiifnhninpbnfaph'lT 

Fig. t seigt dn anf KAfparnhaO wfatcadei Mikrofoc^ 
dM ana cfatem AuSoogoMUtae 1. ainem VMlrker 2, 
einem KaoIatioadDDrper Sk dnem vom IsoUiionAkarpar 3 
omidiloisencn Zw iidieD riag ^ doer kfirpcnddgen 

Mtmbraae^diBplnsika&i^betraditetdoaTUtteist » dcm tof KdrpendiaU wirkeaden MOcrofbn verbunden 

adtdiiematira8ail3gaaZapraaaa,diicf FUnaCvtowd- itt Daa Materf&l der PUtte 6 ist lo » wlhlcn* dafi es 

die ete piesBodekirinba Reaoaatnr 7 fastegrim ist, d- dne gerioge Abiorp t lon rf l hi g krit gegeafiber Sdiwin- 

nem Impedanzwaadkr.9!. dner mflcrefanfaitaniea Ld- gungen aufwdtt, wu ddi tdioo adt cSaera dngigni 

tuagtoaddsen aids anBca gafOhrtan Kabd 10 be- Pedentahl enddien llBt Diet fOhrt daxu, dafl anf die 

•taht D(e fax Fig. 1 paedgtea Ekmente 1«»1A wawea ss SdiwiafangBampfittideB des beaufldilagtea pto ioe lak- 

eine lotenlnettdenzziieinaDderautdieHnroblden e»> trisdien Resonator 7» der mil der Platte ^ aadi dem 

genilidien ubci <i a guu gsvorgang> ala aucb alio flankie- Ccsagtea. eine Symbiose bOdet, dagewtrkt werden 

renden MaBnabmcn air Stdgcnmg der Obamaguoga* kann, dcrgettd^ daS dadurdt etne acblrf ere Resonanz 

quaUtat bdraffea. Die Mesibraae S ist ao aioatgestal- <eradt wild wddie so doer Verbetseruag der Wieder- 

tcadafldlewdcrKBip cii d iwiiig uBgeacnaigglpRe- 40 gabeqodiatderStinmbuitefOfartWdteroVorkdmin- 

aonaaz aaf ^ mit dem 2:apfen Sa in Wiikv ai bhtd uag gen zu dtfisem finaka Zwcdc betrcffea £e Ausgestd- 

atdiftadaFlatta6uadRe8onator78iitgr«ata0gIk:bea ttmgenda-FUtte€^ wddieimterderBasdudbttngvon 

Wirtnagigrad Obamigta nM Nagativ wQrda ikh ia Fig. 2 znr Erilutenng kommea werdea. Wdl nun die 

diesamZusaauaeahaagbdiddswdK der Ciaaacx dner Urpcnddgeih von den SUmmlantea inixicrtea Scbwin- 

Membrane 3 amwiitea. 6it faabewadfre ad Oread 4$ gungen auf die Membrane 5 tmdaadifoigcad Ober den 

ihrcr pfaydkaSsdten BigaBohafteQ nfcbt in der Lage Zapf en Sa dne (ast punktffirmige Konzeatration efftb- 

wtmdleUdaenAateileanbobcnPraiae&ztOoenObcr- ren. weldic dne verdiditeade und madmiarte Elnwir^ 

haupt wdterzugtbea Oder die Eigenschah batte. diese toing aof den plezodckorlsdjca Resonator 7 auiiOscn, 

Fi«queaA0aanittatadfU«LDiek6rpcndtigcOber- mtiS ^ Ftotte 6 dae mlafaade MatsriaSstirke aufard- 

flldie der Maabnae 5 in vonagiwdse mlt daem so tea. aoO deiea WiderMod die IdeffOrootwcndige Bie- 

Bdelmetallzabcscfalditei^imidereaHautfreiadlkhkdt gungadasdiitltao erferingcn re i m Og en. Diese mldmale 

zuextebeaDteMenibnne5ttefatfibcrdaiSUpfen9a Mataiibtarke der Ptattc 6 bt audi dadurdi bedingt, 

mit der Platte 6 toWbkvwfainduni^wobd diets Vertiin- ifdaSdasganzaMikrofoQbnDuiduaesicrblo&nurnocb 



duag ^Fo^dignvdio duFcb oaea TetlciiiGOQtakt beivit* 
itdlen in. Diese Platte 6 kana ohaewdteresdae Zen- 

tricmn gj f udtf uag f&r dco Zapfcn 5a aufwdaeo, 
durob die Mootage dieaer Tdle dner weaentfldien Qua- 
Dtltsstohervng miterworfen isL iMaaa Zantriaruagsvoi^ 



I 



mm gfoB in. and dad deamadt die PUtte 6 eto en 
Duxduaesser von vieSeldit aodi 6—7 oun tufwriien 

win! 

An Stdle des piezodcktrisdien Resonators 7 kana al$ 
Watdler ain m der Fignr debt arskbtfiditn IndalctkKis- 



kebnmg Twinbea Zapfen Sa and Platte 6 kana derge* demcni dai TorxogiwdBe atis dner &Mile uad dnem 

Hart)atuagidtdfirPUttt6vciteadeowlnLDtetelCaB- meat ist in dnamgewineaAbstaad der Platte 6 aadige- 

figuratkm bat dea VocteH dtB <fle gttxa Meittetae S sdalteLSpdanadMignBtkembadeadaeaiogeaana* 

dadurah gaginfibar dtm Aufiaogabluaa 1 kfirpef&b ten dynsmlsdiBn WaBdier»der ohao die bdm piarodckp 

nfehtgahaouKnaddaBniMhataaolBilrdielmr^igesdiit insdwn wwahifimfaar a o tw e afiw fljpannung (Thaa- 

wiitMiinfftObonntiatdgK a pg idi ti liitu i^ e tocDiSpdsuoOanslo^^ 

auf die Flatta 0 wlrkaagspadadfiig podtir BOswMt Ucr doidi die voo Wndler ennigte ladu)^ b Abr . 

waO Uamtoalbaikdt voftarrtoht. Die PlatU' 6 ist Im blaglgkehderSobwfatguagcitdiavaBder PlattatLaof* 

Zwbdiearbig 4 dngaWm «d Ifegt 6art mMMIM^ grand dam BanfKblagnng dnn* Sm kfirpertdtlge 
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Membrine 5, ti iii« h « a Rhf lotehe Virimta eignet ticfa SDeotrtluiertOitiCoinptktheildetfuMaMikrefaQt, 

ObenIldait,woeitteSpiiiiMagturSpetma(dn'[riae- du dne HShe voa ct. 8 miD tufwMsi, vtranioO^licfat 

dektfiscbai Resontton J tAdta zur VerfOgung ctebt sodiniL did licb d& £2gensehwmgun|fveriulten eia> 

wie dies bebpklfwd» be! CirBhuren fOr Pibten der tteOea kOante. Die einiife "kcbwiogitngsdurehllinge' 

Fallitt 5 EbcBC ift die membrafisddge. wekbe U kOrpoidtig 

ni|t eiM Schiott dmch <&e Ebcnc IMl von «xUkgt,we$htIbduM!kro!oivdKder pieiodektxii^ 

Fls» 1. EntetuScb itt hier die Venttkenmgsart und die Resoaator, dh. du Isduktiontdenciit, nur von den 

geometriidie Form der nttte 6L DIese Itt vcn iiindtt- KOrpcndtwinguogen benihchlvctvcsdeii ktna 

Cher Worn, imd de 1st Obereiae Dre!punlci-Pbdeniag6«. Rf. 3 zcigt ei& mOs&cbei VerMadungibeispiel des 

6b,6cnMtdcrlnneawtaddei Zwtich cnrinf eiHverbuB' 10 MikrofoaiiuchdeaFIg; 1 u]ul2,wobd(uehiergexeif« 

den, Verbiadet man iSete drd FbDeningspunkte durch te HOr-Sprech-Gvnltur zuj^icb Abhitfe gcfcn <fic 

erne gedankfiche Unie nmftlnindffl; so enuteht eio Naehteiie bekanotgewordener einutzgieidier Gtniitu- 

gkiducmges Drdeck Diese Koafiimdoa bt or^^ rencchtfreowia 

Gcb for eiae Gteicfafflnoiglceit bexO^kb der eottteben- Eiae bekaaatgewordene ohrveitige vagbare Eiancfa- 

den Knotfnllnten der Kliagfigur verantwonficl^ so dafl ts tang bcttebt aut daeai init dem Thtgtcil der Hdr- und 

die Klaai^Bgnr ein auf Obcnchviaguagen getrimmtes SpredhKissd rntifnmimhlngfnrimi koi^ddg abge- 

KlangbOd er^bt, bd wdchem i£e bohen FreqneBXtfiae kr&pfteo.n)erenf6mxigenBagHdessenCAmngkteiBer 

bevorxngt Obertrtgen vefdeo. Selbstvetttlndiicb kOn- alt die mittierc OrOSe dB£i Ohra «. Die Aitetrung 

ncaandcreFbDerongiartenvoige«ehenwepde:^dieob- dieser Ganhur gotaltel ticfa dabei ab lucbi befriedi- 

OQ vefeerei eia Korrekdv lu dea ObHgea Variablen 20 gtod. dean dieser Vocgang tem jfffnmil vonsi^ daB 

eiaer dncesetzten tUxtt bUdea kOsnes. Jedem Pixie- das Ohr durcfa die niacnfOnnlge OCbnmg gezwtngt 

nmgipunlct 6a, 6bi 6c siod Bnttfanltte 0(1, 6a ]SI io der wodenmafl. Daaebiterwcistdchdie AbkrOpfasgdn 

Plane 8 zugaardnet, die geometriich betracfatet ebeo- BOgel^gegenflber der Hdr-SprBcb>FlldM;nkfatfQr alio 

Fails elaea glelcUdnaigeo Veriauf beschrdbca. picse Ohrfonnea alt ideal: Bd abitebcadea Ohren wtrd die 

EinahnHff 648^81 biMca dne vdtwiawiriniapvoOe is Oaniitur loae ind impMidoaiert hiagea; bd inUegcii- 

Methodc; auf die vender jewdSgea Platte 8 be&gten dea Ohra wcrden lich unwdgMdi Dmdestellea 

ofavsikalltdien Qscatduftea efewfalten zu kAnn^t irlimM^Art b««n*i4ebM> oMoltM. AW«r oiabt mir die 

DuithdigieEinsdinhte6dl6e,tf wnddieErragbarkdt AufsetsungderGtiiiiturvcnQagexganomitcfauDdkoa- 
derPlatte8indeniSinneverlndert,dafieinenscharfe fortml0igzubdriAdigcn,coodaniaiicfadasnaGbibIgen- 
Resonani dieaer Hattc ^deren VeriaHfiinHmtnsitoa dea « de AbaduMogcitahctsiehuafaaDdlBdLDtescUnbaBd- 
FrtqoeBigaBges Qber die optinaka MO Ha adgen Ikhkdt wvd daaa duztb tlbermlBige Knftinwcndttng 
wOidc^ gemfldeft wird. Damit die Vcfanlrrnnigilite ^ wettganadt^wudazufOhrtdaBfcfamerzhafte Verfor* 
6h, 8i der Platte 8 aidu zu fthwacfa a uifallen , wcrden die mungea des Obres die Potge ilod Bd eioer lolchen 
einschntiied(^8eb8f bdbodarfkaaBlgerwcltergenender Ganntur mil etnem in ucb gcscbloaenen OiuDOgd sisd 
MindenmgderResonanzgegeadasJaaereder FlaRee 3s audiVerletamgeadeiOhrespoteaddlbnmergcgeben, 
abgewinkdt weUergefahrt,Wobdmdiescni Zuainmen- to wean (fie Oanutiir fiber eia Kabd nut dner festen 
hang zu beaditen isSp dafi die Platte 6 im Berekh des AaschluOsteDe verbunden ttt, imd die Carnlfiur bdm 
piwoelekuucboi Rcsoiwion 7 cine oiOgUchsi groDe iVertastendetOneinicbtabgdcgt wird, woraitfdu Ohr 
frde FUche aufweist Eine wdtere Variable der PUtte 8 geflhrlicb und sdunerzhaft gezogen wird 
biklet die Brdte dieser Einsdmitte8d8e;6tdSevc2 Fall 40 Anden die nun hier vorgefdilageoe Oarnitur, deren 
zu FaU dea Jewetligea BedOximssnn hintlrhtlifh dtf ge- BOgd 11 sich jeder Ohrform optinal anpamn 
wOaJchtcn Prequcns(«ns«s ucu|MisGa bL Korizonulc ohne trvcndwcicbe Drucfcsietlea am O&r seQnt SU er* 
Oder quasi-horixootalc auf die Fbdenmgspunkie 6a, 6h, zeugen. Diet wird errettbt, iadem der OfarbOgd 11 in 
6e auftreffende Schwiagungen venndgen sidi wegea mibdestens eber Ebcne seiaer rf unfichea Ausdehnung 
des dortgcgenObcr der BeauftdUagungtebcae der Plat- 4s dneo Nachgiebigkdtsgrad anfwdst, d h. der Ohrbflgel 
la 6 rwuldtrmdm Steiftckcutasefailetk nidit iai lanwe It b( fcscaObcr dncm HOr^preGh-Btnsav 12 fcdernd 
bu zum plezodektrbchen Resonators 7 f ortzupllanzca: beweg&Sk Etn NadigieUgkdts^ des OhrbOgeb 1 1 
[m allgemeinen prallen dfese Scbwinguagen ion ah, geht aus F1^3 bervor: Im Ruhezustand Ist dieser Olu'* 
worauf sie primAr vom laoladoaskfirper 3 absorbten bOgel II bb etwa Mitte des KOr-Spnd)-ElBsatzes 13 
weidea. Der ebtdga Weg; dm Sebw^guagw^ poSw w duicb dnea am Anfug dea OhrbOgoh II wirkcaden 
EnergieaUeafdboffeastd)tbtdBeObcrflidiCB.Fort- Federtdl lib dageknickt wie dies & Position Hades 
pflanzuag eatlang der Sdrudtea der Platte 6, von d> OhrbOgeb 11 versinnbildlicfaea win. Dies bedeutet, daQ 
nem Pbdenugspuakt zu den abrigen. Je gcoaaer die der Federtdl lib gegeaOber der ionereo ohndtigen 
glcichsdtigt Dreiecksform der Ffaderungspuakte 6a. 6K niche des Batataes \7 abgeki«pft 'at, dergeitdt, daB 
6c unterdnaader bt. desto grtSer wirkt sicfa die gegea- 59 die Spaanungsentfdtung bd Careltur im IVagzustand 
teidge Neutralbienmg der Scbwrngungea, dieivoo ei* lus der federmHUgen AbkrOpfungskraft aus dem Fc> 
cem Punkt zu den andcrcn wandem. aus. Damit crwdst derteil lib gegebeo bt womlt hierdureh eine zwdce 
sich die fswlhhe Drdpunkt^Fudcmagsart der Platte 6 NachgieMfMttebeiie des Ohibllgab II wbkv Der Ab- 
vonderGcometriednesglddisdagcnDrdedullndop* krOpliaigsabstand bd Oaraitur auf Mann bt ein MaB 
pd^HlndditabvortdlhalLDarQbcrhiBaus^eltteUd- m zwbdtea inneiw ohnddger FUdie des Basatzes 12 
ne OberfUdiearauheit der ganzen Platte 8 wMct sidi und Lege des OhrbOgeb 11, entspredtend dem HOhcn- 
energicvereiehtend auf diese Sdnvincuagen aus. Die unterschled zwbcben Ohrvfatsaaa. wo tieh die HArV«p. 
Uingenung der maidna] aWivierbaren Stdle det picxo- sd 13 danbtat, SchUfcrkoochengegend wo das Mikro- 
dektmchcB Rcsonaton 7 erftbrt denuach at^ Jeden fon aufUcg^ond Hinterohrwurzd» wodcr BOgd 11 an- 
PaUkeineBeaufsdUagungdurebSchwingungea ausden « fiegt nad dort die ootwea^ Stabffittt fDr die ganze ' 
U'Sf^f'?^''^!!*^^ Ganutureatfaltet Die FledUUtlt des OhrbOgeb ll.ad 

ElnfaQiQdtSdlWiBgangeB nfdu MikMfoa Qber d- « aOein fiber dea gezelgten Federtdl lib, oder ober 
ne aadere Ebcne werdea obaeMa vom boladoaskfirper daen ganzfadtUch federbarea BOgdi macht mdgBch, 
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diB (ich (fie Otmhur Itieht lufictxcn and ■hnrhmrn 
Hflt Bb nmbehfid) HexiKer Ohibflfd verfbnnt und 
paBt lieblStA^ascb dcr JewetHfcn Koatu-der Hb- 
terohnroneL lUs w^pdennn luf die Uge der HOr- 
kAosel 13 uod des Mikrofoos I-'IO potitiv anwirtu s 
indra cfietct imd Jene die thaco mgcndxte lagen be> 
triebsopdznal •''^•^w^w* SdfaitverttlixdUcb kann der 
OfarMfd 11 dse wcherekonaforttneufeatfeAbkiOp- 
hiQg Uc tufweheo, cfie ^ voa der UmeofQhnng det 
OhrtaceUllKhIdebeiti<tbhebt.wobd^esciAbkr5p- lo 
fung 1 1 e olme iraiteres our die uotere Putk dis OhrbO* 
gelt 11 erfasien kAim. wihread die reitficbe l*irtie det 
OhrbQgtU 11 bii xam ESosttz 12 die unprflnifidie li- 
oicafOhnuiK beibdiUt Dm Kibel 14 za dner ^^indilu^ 
iteQe wild iniieriulb do OhrfoQidi gefOhrt wu im m 
TVa^utttsd der Omraitur c2se ZagcnUaitiiu uif die 
ftaie Otndtor bewiiiEt. uad keine ftOreade Wiriomg 
iuf cfie Voideneite des Ookfati catfihct 

Vorxofiwdte weift KAbel 14 eine tdmuibenier- 
ndfe WeherfDhnmf wekhe itfiraagrfrd imter^ » 
l^u^ffiftH^i HMairMn Tmitthui Qfar tmd AateMnfltteQe 
stt QbefbrOckea vcRBtf* 

Boe KSfkapfeel rathilti wobei dkse ICoxinotkm det 
OfarMgeh 11 QX)d seiner Aaigeiteltims die ffekbe WW as 
die b der vormngegiagencii Fl» 3 beschriebeDe Aus> 

SelbstventladBcfa ktim das crffadnngsgeflilfle Mi> 
krofon t«-10 in jede aodere HOr<Spredi- oder Sprech- 
Oaminir integrierc wcfdea Hler wird insbcBiDdere an » 
HOc^^racb-Otdrmtom cedMhl, dam Aboakma dar 
SprulilButc ab KdilkDpr gescUebt 

Pfcte itf a n sp r Odte 

ss 

t. Auf KfirperschBll ansprechende Mikrophoa. Im 
wescatOcbea bcstehcsd aus ctaer MIkro|ifaoakap- 
tei, eincffl kOrperseititea SebaOabnebmer uad ei- 
BABi diascm aacfamcfaaltetea Waadler, der mil 
Oder obne VenUricer/Impedanxwuidler sdieitet 40 
und ans eiaer Platte uad eiaem damh tategnBrtea 
pien>elcktriscbea Resonator bestcbt aut deaea der 
kArpofteftige ScbaOabaduaer Wokvcrbiaduag 
ttfib^ wobd Ae PIittB la t mnb i fdrnni .diAittcfl 
Stalteadirtfct Oder taMfirektadt der MlknphaBkap- 45 
wtA verbaodfin »t und Pinirhnitte zktbo den Verbin- 
dttagntaUea aohmtt dadorch gekcnaselehaet 
da0 die Vcrtnaduag der Platte ((^ ailt der NOkro- 
phiTTi^T*^* (1) dae prdpuakt-Fudenmg ist» derea 
drei Rxieniappualcte (6a, €K 6c) die Ec^ea eaxes so 
gtetcfasdtigea Dreiedcs bSkfea* wobei jedcai <£eser 
dreS FtderuogipuDkce Jowdli miodsitexs eia Bla- 
sebaiu (6d, 6ib der Platte aagtordaet ist 
2. Auf lUq^tvuB uspncbeades Mikr^ 

sIbU ofaum kOq^ttnofalf en SrhillahiwhmT uod 
aeffl dlesem aadigescbaltetea WaadIer«<W aus ei- 
aer Flatta uad daem daraa befeitigtea Induktioas- 
ff^ tnmt bcstcbt, odt deaea der ^^yflat ^ j^m ^ {q 
WIHnrOTbiodiiagstdit,wobd (fie Platte mh der btt- m 
akapnl veibuadea 1st dadurct gekena- 



dafi die Veibiaduag der Platte A) adi der 
MikropboakapKl (1) doe Drdpcnkt-raenrng in, 
flaffft di^ F| p^ *y *"y iHi ! A t ff (Ba. ib^ 6cO ifia Rofcfta 

d&Qf |i8lGbnid|c& Drdocki biktoi^ wvM jvd^ f} 
d^esef dpd Fhioniflgspmkie Jewdls Dladestefis 
da Efandudtt (9di 6e. 60 der natte rugeocdset ist 
S. Wikmpbao iiaeb Aatpnieb 1, dadureb gdceaa* 



zddmet, daB Sdiwopniiki der PlatM und 
Sdiwennakt des modckirtahen Resooator <7) 

4. Mikrepbea aacb Aasprucb U 2 oder 3, dadurdi 
gekcnnzeichoet dafi der kflrperseitige ScbaOab- 
aduaer (5) Qber data Zapf ea (5s) direkt anf dea 
Sdiwerpankt der Platte (6} wiffcL 

5. Mikfopboa aasb Aasprucb 1 oder 2. dadorcb 
gekcaaxdcbnet daB die Plane (€) aus elacr ftroa- 

T^^ i g j ff i if i g b****b*- 

6. MDorophon nidi Anipnidi 1 oder 2, dadardi 
gekeaazddiaet, daB die Emicfaaitte (6dL 6^ 60 fc- 
geaflbar dea ihiiea jewdis mgeordaetea Fbde- 
niagspoaktea (6a. 6b. 6c} iewdls dta gldcfaea Ver^ 
tauf babes. 

7. Mlkropboo aadi Aatjarudi I oder X daduicb 
gekcaaxeldiDet^ daB ^ Cinsdudtte (6^ 6c^ 60 nit 
»tm«»Km*mHftr Entfefiuiaf voo dcD Rindeni der 
PUttv (9) usadcftm dnc sum Zeatnua der PUtte 
(6)Uageriditete Abwlakteagaafweben. 

8. Vcrwenduag voa MikropfapoeB aaeb eiaem der 
Aasprflcbe 1 bb 7 ia HdrSpred^Oandtnrea oder 
Spr«±-OafBltia«a, bd daon ^ A hn a hme der 
Spraddaote ba Berekb des Kddkopfes oad/eder 
aa deer andma aur Aboahme der Spziddaate 
pridetdalertaa SteDo des KBfpcn y 
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Abstract 

In a microphiftic (MO) that responds to structure-bomc sound and essentially consists of 
amiciopbone capsule (1), a duq^gm (5) on Hht side of die body and a transmitter that is 
connectod in series to the diaphragm (5) on the side of the body and may or may not contain an 
an^Uficr (iyimpedancc transformer (9), the vibrations that are generated by voiced sounds and 
picked up by the diaphragm (5) on the side of die body arc fbiwordcd to a plat© (6) thnt is 
connected in scries to the diaphragm (5) on the side of the body. A piezoelectric resonator (7) 
that IS fbnotionolly comiccted to a pin (5a) which protrudes from the diaphragm (5) via the plate 
(6) is integrated into the plate (6). The plate (6) is designed and anchored by means of a ring (4) 
and insulation bodies (3) in such a way that the high fifequency sounds of the voiced sounds, 
which amount to a small portion of the eiitire spectrum, are preferred in the sense of increasing 
the degree of efficiency with respect to the timbre. 
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The present invention pertains to a microphon© that responds to structuro-bomc sound 
aceoiding to the pxvamble of Claim 1 or 2. Microphones of this typo are known fiom 
US-PS 4 591 668 and US-PS 2 311 416. The invention also pertains to the utilization of such 
micropboncs. 

State of the Art 

In r^yroducing/recording units, the speech function is, according to the most recent state 
of the art, predominantly achieved with dynamic, noise-compensated microphones. This can 
essentially be explained by the fact that these microphones are in the meantime able to provide a 
superior degree of shielding from ambient noise, with the reproduction of voiced sounds also 
having reached a high quality with respect to the tonality and the timbre. However, this naturally 
tcquiies that the handbng of these microphones takes place in accordance with low-tolerancc 
operating instructions. However, it is quite obvious that such a microphone holder is ficqucntly 
perceived to be an obstruction Uic region of the mouth opening, namely berjuvte it is 
frequently desired or absolutely imperative for the frontal portion of the face to remain free of 
such implements. In light of this fact, it was repeatedly attempted to remedy this sittiation with a 
microphone lhat responds to structure-bom sound. When using tiiroat microphones that fiwm part 
of the state of the art, it needs to be taken into consideration that microphones of this type arc not 
provided with thcs ideal conditions regarding the pick-i^ of voiced sounds due to the locaUon at 
which they are used If one observes the quality of voiced sounds at the throat, it is easily . 
possible to ascertain that the average portion of l^ie sounds of hi^ier ficeqaeiuaea which tat 
generated at (his location merely amount to 20% of the entire spectrum; the portion of sounds of 
lower frequencies, in comparison, amnimtn tn approximately 80%. These are infenor 
prerequisites for a leproductioQ of voiced sounds with a strong presence. In addition, the 
physiological conq;)onent in the throat also causes high noise portions, namely even at a normal 
speech volume. Although the primary throat sound is converted in the voice-forming portion of 
this organ (glottis) to such a degree that a voice which can be differentiated with respect to the 
tone can be achieved wiOi the aid of a resonant conversion, the timbre is still rudimentary 
because the final modeling of the voice takes place in another speech-forming organs (tongue, 
lips, lower jaw, soft palate, teeth, etc.). Duo to the individual characteriatics of such organs, this 
leads to voiced sounds that can be differentiated Modem mictophones which respond to 
structure-bome sound are unable to provide a satisfectoiy solution. This is the reason why the use 
of lip microphones still appears justified. 

In Ught of these cii^umstancca, DE-PS 22 30 637 proposes to pick up the voiced sounds 
in a difTeient faahicm; the location at which the voiced sounds are picked up is displaced into the 
vicinity of the jaw joint by utilizizig a volummous dynamic gradiem microphone. This placement 
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is based on the notion that voiced sounds should be picked up at the location at which they are 
modeled as best as possible with respect to $tnicturc-bome sound. Although an improved quality 
of ttie timbre of the voiced sounds to be reproduced can be achieved in this fashion, the 
acceptance of the microphone proposed for this purpose could not be realized to the desired 
degree because of the voluminous design of the microphono end tho quality expected by the uficr, 
which still has not been attained. 

The structure-borne sound microphone disclosed in the initially cited US-PS 4 591 668 
contains a plate as the transmitter. This plate contains an integiBted piezoelectric resonator and is 
connected to the microphone c^wule either direcUy or indirectly at different discrote locations. In 
addition, this plate cqptains recesses near the connecting points. These recesses are desisted such 
that a general S-shaped band is obtained. The central portion of this band carries the rcsonaiori 
with the opposite ends of the band being fixed to two diagonally opposite points of the 
microphone «5)sule. The purpose of this design consists of increasing the effective length of the 
ttuisly created diaphragm hi order to reduoo its eelf-resonaat frequency. Aecording to 
US-PS 2311416 which was also cited above, the mechanical-electrical transmitt» should be 
realize in the form of an induction coil, and its vibratory sMppoii should be realized in the forai 
of two parallel circular plates or disks that are clamped between flatly adjoining rings over their 
otthe circumference. Three spoke-like amis extend from this circumferential edge to the central 
portion that holds the transmitter. However, these arms do not extend radially, but rather helically 
in order to increase the flexibility of the entire holding arrangement. 

It was determined that the gq> between imerfbrencc si|;uttls and uscfol signals during the 
reproduction of picked-up voiced sounds is not satisfactory in all known structure-bom sound 
microphonca. Aa dewibed in greatar detail t>elow, there also exiut disadvantageous vibrations 
that could not bo controlled untU now and that propagate along die cod fawses of tfie plate used as 
the vifaratory holding anansement with a high energy that is considered disadvantageous for the 
microphone transmission (surface transmission), with these vibrations also impairing the 
txaosmission of voided sounds received from the sound pick-up on the side of the body 

Objective of the Invention and Solution 

Consequently, the invention is based on the objective of maximizing the gap between 
interference signals end usefhl signals during the reproduction of picked-up voiced sounds in a 
microphone of thft afbrementioned type while simultaneously eliminating sound interferences 
from ambient noise. Accorxiing to the invention, this objective is attained with the characteristics 
of Claim 1 and Claim 2. Advantageous embodiments and additional developments of the 
invention as well as one specific utilization of the microphone according to the invention are 
described in sec^idAry Claims 3-8. 
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The invention utilizes tbc fact that the above-mentioned disadvantages in the transmission 
of vibrations can be prevented by providing a three-point anchoring of the vibrating plate and 
taking into oonsiderattbn the feet that the three fixing points fbnn the comers of an equilateral 
triangle. It was detennined that ^e neutralization of the previously mentioned vibrations which 
mveX ftom one point to anu(hcr point becomes higfacx if the three mounting points accurately 
represoot an equilateral triangle. 

Another advantage of the invention is the possible miniaturization of the microphone 
which could decisively broaden its scope of implications. 

In order to better comprehend the basic aspects of the solution according to the invention 
and conseqiicntly its quality, a few considerations reganling the physics of transmitting vibrations 
in structure-boxne sound microphones arc provided below. 

Microphones which rospond to strocture-bome sound and are siniated within the region 
of the zygomatic arch (arcus zygomaticua) or within the region of the condylar process of the 
mandible (processus condylaris maadibulae) ara able to genorate a higtv^ality reproduction of 
the voiced sounds picked at this location because this pick-up pertains to voiced sound that 
originate fiom the mouth cavity, i.e.. from an environment where the voice is formed with 
respect to the timbre and horn where the voice subsequently travels to the outer bone of the 
anditoty canal (os tympanicum) via the auditory canal on the side of the cranium. The zygomatic 
arch, and, downward and adjacent, the cond)dar process of the mandible arc situated within the 
region of the outer bone of the auditory canal. This pick-up point rq>r6sents an optimum f^r 
microi^nes that respond to attucture-bome sound, if this azrangemeni is (wmbined with the 
microphone according to the invention, one attains the essential advantage of the invention, 
namely that an increase of the frequency response within the speech ituige can be detected. This 
increase in the frequency response causes a qualitative improvement in the reproduction such that 
more higher sound fiequcnoies are preferred and the presence of the speech is significantly 
improved. The invention makes it possible to achieve at least the reproduction quality of a lip 
microphone because lower frequency tones and nasal tones of the voiced sounds are frltered out 
or suppressed, respectively, and the still relatively small portion of high frequency tones is 
maximized with respect to the voltage for the above-mentionod reasons. 

The advantages of the invcntiou have a common origin that is tightly coirolatcd to the 
desi^of (he object of the invention: the piezoelectric resonator and, in an analogous fashion, the 
induction element transmit only those vibrations to the amplifier which impact the plate 
transversely. The piezoelectric resonator is integrated into the plate that preferably consists of a 
metallic material, with the induction element being coimected in series to this plate at a certain 
distance. Regarding the plate, it should be mentioned that it ia parallel to a diaphragm that is 
situated in front of the plate on the side of the body, with ttie plate preferably being fixed at three 



Oe/16/00 FRI 14:16 FAX 



pointe relative to a cover that fbims the ground. Conscqucrvtly. vibrations which impact the 
microphone outside of the aforementioned plane are unable to act upon the transmitters* with an 
insulation that preferably consist of a silicone material that can neutralize general sound 
interferences. 

In this context, the geometric shape of the iifiircuicuiivued plate as well as the physical | 
processes occurring in this plate and the transmitters should also be discussed: Ac simplest plane t 
sources of sound are vibrating diaphragms and plates. The difference between dis^hragms and 
plates are tiie same as those between a string and a rod. From a physical point of view, a 
diaphragm is such a thin, flat object that it has no resistance to bending; consequently, a 
4iffphr«gm is only able to perform mechanical vibrations if it is tightly stretched by an external ; 
force, 6.g., similar to a percussion drum. A plate, in contrast, has so much bending elasticity that 
It is able to perform clastic vibrations without external forces, with said bending elasticity behig ; 
caused by the greater thickness of the plate in comparison to a diaphragm. In these specific j 
obsovations, only trunsvcrso vibnrtions, which arc also rcfcrrod to as bending vibrations and i 
^^ i^t^ the plate to vibrate, arc important. A plate would, in principle, not even have to be fixed in 
order to esdubit the desirM Affects. The acoustic pattern of a plate upon which transverse 
vibrations act can be decisively altered by selecting a certain geometric sh^e of the plate as well 
as a piedfitermmfid number and Ae corresponding locations of the fixing points between the plate 
and the housing. Consequently, the chosen geometric shape of the plate and its fixing 
arrangement predominantly represent a measure for how regular the acoustic patterns actually 
are. The acoustic pattern can be significantly altered by manipulating these variables. I.e., the 
relative portions of hi^h and low sounds can be shifted. An elevation of the relatively small 
purUuu of &ovmd& in a miciophonc that responds to strucitiire-bonw sound in combination 
with a regular acoustic pattern can be achieved with a plate that is preferably anchored to the 
body of tfie microphone which forms the ground at three points that are uniformly distributed 
over the ciicumferencc. The nodal lines of the acoustic pattern result in an acoustic pattern that is 
regularly trimmed to^haimonics if this type of fixing the plate is chosen. In this case, one needs to 
take into consideration that the optimal sound conununication range lies between 30O-300O Hz. • 
In order to prevent the acoustic pattern which is formed by the transverse vibrations and which is 
due to the location at wliich the voiced sounds are picked up, siill characterized by a lelativcly 
large portion of low frequency sounds, fiom not ttiming out excessively dull, e.g., such that a 
nasal sound would recnlt, th« mccitabitity of the plate is inoreas«d by corrosponding recesses, with 
said recesses being quite suitable for correcting the variables of ttic plate and its environment due 
to their variability. These variables pertain to the physical properties as well as the geometric 
shape of the respective plate. In addition, the **peak point" (= hi^est amplitude value depending 
on the frequency) ia'also infhicnced by the number and the corresponding locations at which the 

i 
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plate is fixed to the cover of the microphone. Even the quantity and quality of the insulation mass 
used in the microphone have conesponding effects. These variables also highly influence the 
corresponding effects^'namely because die desired miniaturization of the object of the invention 
only allows a small plate, the t"'"^'^""* thickness of which may, under certain circumstances, 
result in a disproportionate relation to the predetcnninod Buifacc aj«i. 

The advantages which could only be achieved with an active soimd controller that, 
however, has a hi^ier ^aoe requirement and eonsumes additional cunent can now be attained in 
an exclusively passive feshion with the innovative design of the microphone according to the 
invention. 

When using the object of the invention as a throat microphone, the invention makes it 
possible to substantially improve the degree of efficiency regarding the titxibrc of the transmitted 
voiced sounds. 

Additional advantages as well as practical additional developments and uses of the object 
of the invention aro characterized in the remaining claims. 

Embodiments of the invention arc described in greater detail below with reference to the 
figures. All clementfl which are not required for comprehending the invention were omitted. In all 
figures, identical elements are respectively identified by the same reference symbols. 

Brief description of the fifiares 
The figures show: 

Figure 1, a microphone that responds to stnicnire-bomc sound; 
Figuro 2, a view of the microphone according to Figure 1 along the plane of section E-U 
which, in particulBr, indicates one shc^e of the plate; 

Figure 3» a reproducing/recording unit which can be worn on the ear, and 
T^gure 4. a Tfq;xroduci3tt vnit v^ch can be vrom on Ibt ear . 

Description of the Embodiments 

Figure I shows a microphone that responds to structur^-boroe sound and consists of an 
outer housing I, an amplifier 2, an insulation body 3, an intermediate ring 4 that is surrounded by 
the insulation body 3. a diaphragm 5 on the side of Che body which, ftt>ni a physical point of 
view, represents a plate with a pin 5a that protrudes ftom its end face* a plate 6. into which a 
piezoelectric resonator 7 is integrated, an impedance transformer 9, an internal microphone line 8 
and a cable 10 that extends outwaid. The elements I-IO which arc shown in Figure I have an 
hiterdependencc that pertains to the transmission process itself as well as to all measures for 
increasing the transmission quality. The di^hragm 5 is designed in such a way thai the 
resonance gencsated: by the body vibxations is transmitted onto the plate 6 that is fimctionaily 
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coxmoctad to the pb Sa and to the resonator 7 with the highest possible degree of efficiency. For 
exaiiq>le, one negative aspect in this context would be the use of a diaphragm 5 that in particular, 
due to its physical properties, is unable to transmit the small portions of hi^ frequency sounds or 
would have the charaoteristie of suppressing these frequency sounds. The sur&ee of (he 
di^hragm 5 which is situated on the side of the body is preferably coaled with a precious metal 
in Older to increase its skin coit^atibility. The diaphragm 5 is functionally connected to the plate 
6 via the pin 5a, with this connection preferably being produced by means of a partial contact. 
The plate 6 may also contain a centering depression fcr the pin 5a such that the assembly of these 
parts is subjected to a quality assurance. This centering between ttic pin 5a and the plate 6 may 
also be achieved by connecting the pin 5a to the plate 6 by means of hard soldering. This 
configuration provides the advantage ^t the entire diaphragm 5 is not physically impeded 
relative to the outer housang 1, i.e., absolutely free-vibrating. This has positive effects on the 
degree of efficiency of the transmission of atructure-borae vibrations onto the plate 6 because a 
direct transmission predominates* The plate 6 Is embedded in Uic iateimedlatc img 4, with the 
mutual fbdng between these two parts being discussed in detail below with reference to Figure 2. 
Confiftquently, the vibrationfl that are picked up by the diaphra^ S act upon the plate 6 and the 
piezoelectric resonator 7 integrated centrally therein. The integration of the piezoelectric 
resonator 7 into the plate 6 needs to be carried out in such a way that the centers of gravity of 
boA elements coinci^ with one another. Due to this measure, it is ensured that the resonator 7 is 
also only activated in a punctiform feshion. The intcnncdiate ring 4 that serves as the carrier for 
the plate 6 and the resonator 7 is embedded into the insulation body 3 in such a way that the 
piezoelectric resonator 7 is, except for the surfu^e on the side of the diaphragm, insulated from 
anibient noise on all aides. The damping or insulating material may, for exampK consiat of a 
silicone mass &at is introduced into the free space between the outer sur&ce of the intermediate 
ring 4 and the inner sur&ce of the outer housing I , The impedance transformer 9 ia integrated 
into die amplifier 2, wUfa tihe impedance transformer being connected to the piezoelectric 
resotiator 7 via the lihe 8, The two latter-mentioned elements contribute to an increase in the 
quality of the transmission of the voiced sounds by capturing structure-bom vibrations. The 
trrq>edance transformer 9 carries out an impedance adaptation to a radio unit which is connected 
to the microphone that responds to stiucture-bome sound via ihc cable 10. Tlio material of the 
plate 6 needs to be chosen such that it has a low capacity to absorb vibrations. This can be 
achieved with a conventional spring steel. Due to this measure^ the vibration amplitudes of the 
piezoelectric resonator 7 that cooperates with the plate 6 can be influenced in such a way that a 
superior resonance which leads to an improvement in the r^toduction quality of the voiced 
sounds is achieved. Additional provisions regarding this purpose pertain to the design of the plate 
6 which is described in greater detail with reference to Figure 2. Since die vibrations on die side 
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of the body which are initiated by the voiced sounds have a nearly punctifonn concentration on 
the Hii»phTi^gp% 5 and the pin 5a, and since this punctifonQ concentratioD triggers a maximized 
efioct QU thfi piozoel^btcic tesonator 7» the plate 6 needs to have a minimum thickness if its 
resistance should be able to provide the bending elasticity required for this purpose. The 
minimum thickness of the plate 6 is also defined by the fact that ttic entire microphone has a 
diameter of only 10 mm, i.e., the plate 6 has a diameter of only 6-7 mm. 

Instead of using a piezoelectric resonator 1, one embodiment of the invention which is 
not illustrated in the figures utilizes an induction element that preferably consists of a coil and a 
magnet core as the transmitter. This element is connected in series to the plate 6 at a certain 
distance. The coil and the magnet oor« fbrm a so-called dynamic transmitter that does not require 
file voltage which is absolutely ta^ierative for a piezodectric tesonator (phantom feed"). In this 
case^ the transmission takes place due to the induction generated by the transmitter in dependence 
on the vibrations that originate fiom the plate 6 due to the fact that the diaphragm S on the side of 
Uio Uody acts VKpoa said plate. Such a variation ia pmtieularly euitoble for instaacca in which no 
voltage for feeding the piezoelectric resonator 7 is available, e.g., for units used by pilots. 

Figure 2 shows a section along the plane D-H in Figure 1 . This figure shows the type of 
anchoring and the geometric sh^ of the plate 6. The plate has a round shape and is connected to 
&e inner wall of the intennediate ring 4 at three points 6a, 6b« 6c. If one connects tiicse three 
fixmg points to one ^ther with an imaginary line, an equilateral triangle is formed. This 
configuration is responsible for the unifonnity regarding the nodal lines of the acoustic pattern. 
i.e., an acoustic pattern that is tiimmed to harmonics and in which the hi^ freqaeacy sounds are 
transmitted in a pivfened &shion results. Natmally, ottier ways of fixing the plate may be chosen 
and used for correcting the remaining variables of the respective plate used. Recesses 6d, 6e, 6f 
in the plate 6 are assigned to each fixing potot 6a, 6b, 6c, with said recesses also describing a 
uniform progression fit»m a geometric point of view. These recesses 6d, 6e, 6f form another 
effective option for mfluenoing the physical properties of the respective plate 6. The recesses 6d, 
6e, 6f alter the excitability of the plate 6 in such a way that an excessively high resonance of the 
plate 6. the progress'ion cumulation of the frequency response of which would exceed the opUmal 
3000 Hz, is reduced. In order to prevent the anchoring branches 6g, 6h, 6i of the plate 6 torn 
becoming excessively weak, the recesses 6d, 6o, 6f are, if the resonance ntf-sds to be additionally 
reduced, extaided such dial they are angled toward the interior of the plate 6. In this context, it 
needs to be observed that Oie plate 6 has the largest possible See surftce within the region of the 
pv«»electric resonator 7. Another variable of the plate 6 is the width of the recesses 6d, 6e, 6f 
This width needs to be ad^tcd to the respective requirements regarding the desired fiwjuency 
response. Vtbrationa which intact the fixing points 6a, 6b, 6c horizontally or quasihoiizoniaUy 
are unable to propagate Into tiie interior up to the piezoelectric resonator 7 due to the rigidity 
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gradient which results with respect to the plane of the plate 6, upon which the vibrations act 
Generally speaking, these vibrations arc reflected and primarily absorbed by the insulation 
body 3. The only path available for vibrations of lugh energy is a surface propagation along the 
end faces of the plate 6, namely from one fixing point to the remaining fixing points. The mutual 
neulmli^aliuQ of the vibrationa which travel from oa« point to the other points becomes more 
effective with the accuracy of the equilateral triangular shape of the fixing points 6a, 6b, 6c. 
Consequently^ Ac chosen three-point anchoring of the plate 6 in tiie geometry of an equilateral 
triangle provides advantages in two respects. In addition, a slight surface roughness of the entire 
plate 6 has energy-consuming effects upon these vibrations. The vicinity of the maximal 
activation point of the piezoelectric resonator 7 consequently is never subjected to vibrations 
Exsm ambient noise. 

vibrations which ai« incident on the miciophono via another plane are neutralized by the 
insulation body 3 an>*ow. Hie compactness of the entire microphone which only has a height of 
approximtttely S mm consequently makes the adjustment for self-vibratiODS possible. The only 
plane that is 'V^'n^^Io ^ vibrations" is the plane on the side of the diaphragm which adjoins 
the body. This is the reason why only structure-borne vibrations are able to act upon the 
miciophone, i.e., the piezoelecttic resonator or the induction element, respectively. 

Figure 3 shows one possible utilization of the microphone according to Figures 1 and 2, 
with the rcproducing/recording unit shown in this figure simultaneously ainring to eliminate the 
disadvantages of Icoown units of this type. 

One known unit that can be worn on the ear consists of a kidaey-shaped strap thjif i « bent 

at a light angle on the ride of the head and coimected to the carrying part ot the ropioaucing ana 
recording capsule. The opening of this strap is smaller than the average size of a human ear. It 
was detamined that the attachment of this unit is not satisfactory because it is necessary to force 
the ear tfaxou^ die kidn0y-shi8«)ed opening each time the unit is attached. In addition^ the bending 
of the strap at a right angle relative to the reproducing/recording surface is not ideal for aU shapes 
of ears: with protruding ears, the unit will hang loosely and nonpositioned; with ears that flatly 
adjmn the head, pressure points will inevitably result ii\ pahi. However, it is not only the 
attachment of the unit which is unsatis&ctory with respect to ergonomic and comfort 
Qonsiderations, but the removal also proves to bo uncomfortable. This is compensated by 
applying excessive force which may lead to a painful deformation of the ear. In such a unit with a 
closed car stnq>, the potential of injuries to the ear is always pieseot, e.g., if the unit is conoooted 
to a rigid connection point via a cable and the unit is not removed when die person leaves the 
ittspective location such thai the unit dangerously and painfully pulls on the ear. 

The situation is quite different with the proposed unit, the strap 1 1 which is able to 
/ ^ntftii y adapt to any enr diapfl without producing anv pressure points on the ear. This is 



UO/ie/00 FRI 14:16 PAX 



11 

achieved by providing the ear strap 1 1 with a degree of resilience in at least one spatial plane, 
i.e. the car strap 1 1 is clastically movable relative to a leproducing/rccording insert 12. The 
degree of resilienoe ofthe ear strap 1 1 is indicated in Figure 3. In tbe idle condition, this ear strap 
1 1 is bent up to approximately the center of the reproducing/recording insert 1 2 by a spring part 

I lb that acts at the be^nningofthc car strap U as indicated by the position U a of the ear strap 
1 1 . This means that the spring part 11 b is bent at a ri^t angle lelative to the inner surfecc of the 
insert 12 on th« Ride of the car. namely such that liie tension of the unit being worn is defined by 
the elastic bending force of the spring part 1 lb. i.e., a second plane of resilience of the ear strap 

I I becomes efTective. The bending distance of the unit being worn is a measure between the 
inner surface of the insert 12 on the side of to ear and the position of the ear str^ 1 1 which 
concqiottds to the difference in h«^t between the ear inlet, at which tbe reproducing c^sulc 1 3 
this positioned, the tonporal bono region which the microphone adjoins and the back of the oar 
which the strap 1 1 adjoins and simultaneously ensures the required stability for the entire unit 
The flexibility of the ear strap 1 1 , which may be simply achieved with tfie spring part lib flhown 
or a nnifonnly elastic strap, makes it possible to attach and remove the unit in a much simpler 
fashion. A uniformly flexible ear strap is able to defbm and adapt quite easily depending on the 
TBspective contour of the back of the ear. Tins has poativc effiscts on the position of the 
reproducing capsule 13 and ttie microphone MO because they assume their assigned positions in 
which they operate optimally. Naturally, the ear strap 1 1 may contain another right-angled bend 

I lo that increases tiie comfort and rises from the car strap 1 1 on the side of the cranium. In this 
case, the right-angled bend I Ic may only be provided in the lower section of the ear atr^ 1 1 , 
vnth the remaining section of the ear str^ 1 1 maintaining the original progression up to the 
insert 12. The cable 14 to a connecting point extends within the ear mxzp, i.e., the tension of the 
entire unit is alleviated when it is wom and no interfering effect upon the fiont side of the fecc 
results. 

The cable 14 preferably extends hcUcally such that it is able to extend between various 
differences between the car and the connection point without causing interferences. 

Figure 4 shows a unit 12a that only contains a reproducing capsule, with this design of the 
ear striy 1 1 corresponding to the embodiment described previously with reference to Figure 3. 

Naturally, the microphone 1-10 according to the invention may also be integrated into any 
other reproducing/recording or recording unit. This pertains, in particular, to 
i^noducing/recoiding units that pick up voiced sounds at the throat 



1 . Microphone which rc^wnds to stmcnire-bome sound, wiih said microphone essentially 
consisting of a mic^hone c^sule. a sound pick-^) on the side of fee body and a transmitter 
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that is oomcotod b series to this sound pick-i^) and operates with or without an 
amplifier/impedance traiwfonncr, and a plate as well as a picwelectric resonator integrated 
therein, with the sound pick-up on the aide of flie body being fimctionally connected to the plate 
and the piezoelectric resonator integinted therein, and with the plate being diiectly or indirectly 
connected to the micn>pbone capsule at various discroto locations and containing recesses uear 
(he connecting points, characterized by the fiact that the connection between the plate (6) in the 
miecophone capsule (I) consists of a three-point anchoring, the three fixing points (6a. 6b. 6c) of 
which ft>im the comets of an equilateral triangle, with at least one recess (6i 6e, 6f) in the plate 
respectively being assigned to each of these ttxree fixing points. 

2. Microphone ixdiich responds to strueture-bome sound, essentially consisting of a 
mioiophone cq>8ule, a sound pick-up on ttic ride of the body and a tianamitter that is connected 
in series to this sound pick-up and consists of a plate as well as an induction elonoot mounted 
thcieon, with the sound pick-up being fimctionally connected to the plate and the induction 
element mounted thereon, and with the plate being connected to the microphone capsule, 
characterized by the fiwt that the connection between the plate (6) and the microphone c^sulc 
(1) consists of a three-point anchoring, the three fixing pomts (6a, 6b, 6c) of which fonn the 
comers of an equilateral triangle, with at least one recess (6d, 6e, 6f) in the plate being 
lespectively assigned to each of these tfiree fixing points. 

3. Microphone according to Clairo 1, characterized by the fact that the centers of gravity 
of the plate (6) and the piezoelectric resonator (7) coincide with one another. 

4. Microphone aocording to Claim 1 , 2 or 3, characterized by the fact that the sound 
pick-up (5) on die side of the body directly acts \^on die center of gravity of the plate (6) via a 
pin (5a). 

5. Microphone acooidisg to Claim 1 or 2, characterized by the feet diat the plate (6) 
consists of a bronze alloy. 

6. Microphone aocordmg to Claim I or 2, characterized by the fact that the recesses (6d, 
6e, 6f) respectively have the same progression with reference to the respectively assigned fixing 
points (6a, 6b, 6c). 

7. Microphone according to Claim 1 or 2, characterized by the fiict that the recesses (6d, 
6c. 6f) contain at teost one angled cection which is directed toward the center of the plate (6) as 
their distance &om the edges of the plate (6) increases. 

8. Utilization of microphones according to one of Claims 1-7 in rcproducing^ecoiding 
units or recording units, in which the pick-up of voiced sounds takes place within the region of 
the throat and/or another location of the body that is made for picking up voiced sounds. 
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